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Abstract: One of the important aspects of the innate immunity is represented by the phagocytic function. The 
blast transformation is a measure of the specific cell-mediated reactivity. In our study we investigated the 
alterations of the cell-mediated immune response induced by equine infectious anemia virus (EIAV) in eight 
EIAV positive animals compared to eight EIAV negative horses to monitor spontaneous innate phagocytosis 
we used carbon particle inclusion test. The in vitro blast transformation test was performed with two 
experimental variants: untreated control (UC) and phytohaemaglutinin (PHA) M supplemented cultures (1 
microliter/ml of culture). RPMI 1640 was the medium used to cultivate white blood cells. The spontaneous 
blast transformation capacity was slightly increased in infected horses (67.96 ± 8.66 %) compared to the 
healthy ones (69.38 ± 9.93 %); while the response to PHA M was decreased in positive horses (67.01 ± 8.38 
%) versus the healthy individuals (62.42 ± 10.23 %). The spontaneous phagocytic activity has decreased in 
EIAV positive horses when compared to the EIAV negative ones. EIAV infection led to a decreased innate 
response while the specific cell-mediated reactivity was stronger; suggesting the activation of lymphocytes 
versus phagocytes subsequent to the infection. 
 
INTRODUCTION 
 
Equine infectious anemia (EIA) is a contagious viral disease that occurs only in 
members of family Equidae and induces a lifelong; persistent infection. Thus; all horses 
infected with EIA virus (EIAV) are thought to remain virus carriers for life; and are treated as 
if they pose the risk for transmission of the virus. The causative agent of EIA; EIAV is 
classified in the family Retroviridae; genus Lentivirus; based on its ultra structure; genomic 
organization; reverse transcriptase activity; serologic cross-reactivity; and tropism for 
monocytes/macrophages. Like other lentiviruses; including human immunodeficiency virus-
type 1 (HIV - 1); immune-mediated hypersensitivity reactions and immunosuppression of 
host’s immune responses are typical features of EIAV (3;4;7). The horse reaction to infection 
involves both humoral and cellular immune responses. EIAV-infected horses develop a 
marked antibody response to the major envelope and the transmembrane glycoprotein (gp 90 
and gp45; respectively) antigens within few weeks following infection. Peripheral blood 
mononuclear cells of infected horses have been shown to selectively lyse virus-infected cells 
in direct cytolytic (DC) and antibody dependent cellular cytolytic (ADCC) assays. However; 
the immune controle of EIAV is ineffective due to the emerging mutants of the virus which 
escape immunological inactivation and exclusively infect cells of the monocyte/macrophage 
lineage. The changing epitopes on two virus encoded glycosylated proteins; gp90 or gp45 are 
major obstacles in the development of an effective vaccine against myriad antigenic variants 
of the EIAV. Among lentiviruses; the persistent infection with EIAV represents a uniquely 
dynamic contest between a constantly changing virus that utilizes a complex system of 
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biological diversity and variability in regulatory and antigenic phenotype and evolving horse 
immune responses that ultimately establish control over virus replication and disease (5;6).  
The virus and the antibodies can appear in the blood at the same time. As a 
consequence; a succession of immunological changes occurs in the organism. The 
immunological changes which occur during the pathological process in EIA have been a 
concern for the scientist from our country and from abroad. Thus; Pop et al. (1994) ascertain 
that the phagocytal activity is significant decreased at the Coggins test positive animals. The 
spontaneous blastogenic index is considerable high while the T and B lymphocyteal 
mithogenical responses appear diminuated; which indicates the dysfunction of the lymphocyte 
cells from the both systems. Recent researches confirmed these findings (1). 
 
MATHERIAL AND METHODS 
 
For the present study we investigated sixteen horses belonging to private farms from 
the territory of the Cluj County. Eight of these horses were seronegative considering EIA (six 
males and five females from 1 to 15 years old); and were used as controls and eight were 
EIAV positive (five females and three males; with ages between 1 and 17 years). The 
positivity; respectively the negativity towards EIAV was established through the routine 
Coggins test; performed twice a year at the Sanitary Veterinarian Laboratory and for Animal 
Health in Cluj Napoca. Blood samples were collected by puncturing the jugular vein. The 
samples were taken on heparin tubes (50 IU/ml) for the quantification of the activity of the 
main antioxidant enzymes and without an anticoagulant for the serum (d-vac blood collecting 
system). Samples were transported and processed in an interval of four hours after sampling at 
the Department of Biochemistry and the Department of Clinical Laboratory from the Faculty 
of Veterinary Medicine Cluj-Napoca. Leukocyte blast transformation test has the following 
principle: mononuclear cells; sensitized in vivo by various antigens; possess the capacity to 
respond vigorously to the same antigen when contacted in vitro (blast transformation test). In 
the present study; 160 µl of each heparinized (final concentration of 50 IU/ml) blood sample 
was mixed with 640 µl of a cell culture medium (RPMI 1640) added with 5% calf fetal sera; 
antibiotics (1000 IU penicillin and 1000 µg streptomycin/ml); distributed in equal aliquots in 
two wells of a sterile; 96-well plate; for the in vitro experimental variants as follows: (1) 
untreated control culture and (2) phytohemagglutinin-M (PHA; 1 µl per well).  
The plates were incubated at 37.5°C in a 5% CO2 atmosphere for 60 h. Cellular 
growths can be calculated through calculation of glucose consumption in the medium; that is 
why at the and of the incubation period; dosing residual glucose allows the calculation of the 
stimulation indexes. Glucose concentrations were measured in the initial medium and in all 
the supernatants using a standard (100 mg/dl) glucose solution and a colorimetric test. After 
mixing 12.5 µl of the culture supernatant with 0.5 ml ortho-toluidine; the samples were boiled 
for 8 min; cooled quickly in cold running water; and read spectrophotometrically at a 
wavelength of 610 nm (SUMAL PE 2) in 96-well plates (d=1); using the reagent as a blank. 
The transformation index (TI; %) was calculated as follows: TI= [(MG-SG)/ MG]•100; where 
MG is the glucose concentration in the initial culture medium; and SG the glucose 
concentration in the sample after incubation (2). Carbon particle inclusion test was used to 
monitor spontaneous innate phagocytosis; the activity being in reverse proportion with the 
optical density of the supernatants. Phagocytic cells engulf inert particles such as carbon due 
to the defensive capacity of these cells. Two microliters of supernatant of India ink; obtained 
by centrifugation at 6000 rpm for 40 min were added to 500 µl heparinized blood. One 
hundred and fifty microliters of the mixture were transferred immediately to 2 ml of saline; 
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and the rest was incubated for 45 min at 37°C. The phagocytic sample removal was repeated 
after 45 and 60 min. The final tubes; with the mixtures of blood; India ink and saline; were 
centrifuged at 800 rpm; and the supernatants were read spectrophotometrically (λ=535 nm; 
d=1 cm). There was a decrease in absorbance with time as carbon was phagocytized. The 
phagocytic activity index was expressed in optical density units (ODU) and based on them the 
phagocytal activity graph can be built (2). 
 
RESULTS AND DISCUSIONS 
 
The spontaneous blast transformation capacity (Table 1) was slightly increased in 
infected horses (67.96 ± 8.66 %) comparatively to the healthy ones (69.38 ± 9.93 %).  while 
the response to PHA M was decreased in positive horses (67.01 ± 8.38 %) compared with the 
negative individuals (62.42 ± 10.23 %). 
Table 1: 
Spontaneous blast transformation capacity test results - transformation index 
(UC-untreated control; PHA M-phytohaemaglutinin supplemented cultures) 
 
 EIAV positive horses EIAV negative horses 
 UC PHA M UC PHA M 
Average(SI %) 67.96 67.01 69.38 62.42 
St. dev 8.66 8.38 9.93 10.23 
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Picture 1. In vitro blast transformation test results 
 
The phagocytic activity towards India ink particles is less intense in the diseased 
animals compared to the healthy ones. This underlines the importance of the interval from 
detection of the disease for the evaluation of the phagocytal activity (Boldizsar; 2001). 
 
Table 2: 
Mean and standard deviation for spontaneous phagocytic activity (carbon particle inclusion test) 
EIAV positive horses 
 0 45 60 ln0 ln45 ln60 Fag. act. I (ODU) Fag. act. II (ODU) 
Average  0.099 0.081 0.095 -2.390 -2.2772 -2.606 0.008 0.011 
St. dev.  0.043 0.053 0.056 0.428 0.845 0.872 0.013 0.037 
EIAV negative horses 
Average  0.124 0.100 0.176 -2.09 -2.31 -1.74 0.005 0.018 
St. dev.  0.064 0.062 0.222 -2.746 -2775 -1.504 0.001 0.066 
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Picture 2. The result of EIAV infected and healthy horses at the carbon particle inclusion test 
 
 
The spontaneous phagocytic activity was decreased in seropositive horses (Table 1) 
(0.174 ± 0.059 optical density units; ODU); when compared to the seronegative ones (0.116 ± 
0.100 ODU); with no statistical significance. The results from the EIAV infected horses also 
illustrate a decrease phagocytosis in the first 45 minutes of incubation of the ink treated samples 
and a spectacular increase in the interval between 45 and 60 minutes. This type of reaction may 
appear due to post-sampling stress; reduced during the first 45 minutes through the activation of 
the glucidic metabolism of the phagocytes. The phagocytal activity can also be correlated with the 
period of evolution of the disease; which is not known in the present study 
 
CONCLUSIONS 
 
 The spontaneous phagocytic activity decreases in EIAV infected horses comparatively to 
the healthy ones. 
 The blast transformation capacity in vitro is slightly increased in infected horses compared 
to the healthy ones; proving the cellular effort of adaptation to the possible antigenic 
aggression. 
 Equine infectious anemia virus infection led to a decreased innate response; while the 
specific cell-mediated reactivity was stronger; suggesting the activation of lymphocytes 
versus phagocytes subsequent to the infection. 
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